has, because of its high morbidity and mortality rates, been regarded as a serious disease entity(5, 6). Although prompt cholecystectomy is the treatment of choice, elderly patients are frequently at high surgical risk due to limited cardiorespiratory or renal reserve and concomitant sepsis. Moreover, delay in diagnosis or intervention decreases the likelihood of a favorable outcome.
For the treatment of acute cholecystitis, PC has been advocated as a temporary measure until a patient is sufficientl y sta ble for surgery (7 -10) . Other than one -41 -small series that described the expanded use of PC for the treatment of frank perforation of the GB or leakage of infected bile (11 -13) , there have, however, been few individual case reports. This article describes the outcome of surgery in ten patients who underwent emergency PC for acute cholecystitis accompanied by perforation.
A D
Materials and Methods
Between January 1994 and July 1997, ten patients (eight men and two women) with a GB perforation and a pericholecystic abscess underwent PC. Their ages ranged from 45 to 84 (mean, 65) years, and all had suffered an acute episode of cholecystitis with septicemia. Five had calculous cholecystitis, and in one B Fig. 1 . A 45-year-old male with alcoholic liver cirrhosis and longstanding diabetes mellitus. A. CT scan shows gallbladder with partially disrupted wall (artow). Air bubbles are noted in the lumen and around the GB. B. In the cranial portion of(A), a large subphrenic fluid collection is seen. C. Antegrade cholecystogram obtained lOdays after PC shows leak of con-C trast media through the GB wall defect into subphrenic space ~nd ~ucosal irregularity ~fthe GB. D. CT scan obtained 6weeks after PC shows small shirinked GB. GB wall defect is not detected anymore. Disconnected fistular tract from the GB is seen (arrow) and subhepatic abscess is nearly evacuated (not shown). In all patients, radiological examinations performed prior to surgery included abdominal sonography and abdominal CT. For sonography, an Acuson XP (Mountain View, Calif., U.S .A.) or an ATL HDI 3000 unit (Bothel!, Wash, U.S.A .), was used with a 3.5 or 5-MHz transducer. Multiple axial and longitudinal gray-scale images of the GB were obtained . CT imaging involved the use of a Somatom plus 4 scanner (Siemens, Erlangen, Germany) at a slice thickness of 8-to lO-mm and after oral administration of diluted gastrografin and IV administration of contrast material (120ml iopamidol 300mg 11m!, or 100ml ultravist 300mg I/ml,). All cross sectional studies were performed within 84 hr ofPC.
Cross-sectional imaging findings thought to suggest cholecystitis were gallstones, wall thickening greater than 3mm, pericholecystic fluid co11ection, and distension (i. e. , gallbladder length) 10 cm or transverse dimension ) halfthe ga11bladder length). GB perforation was diagnosed when the GB wall was defective (Fig. 1,  Fig. 2 ), bulging was seen on US or CT (Fig. 3 ), or contrast extravasation from the GB was revealed by an antegrade cholecystogram obtained during the procedure (Fig. 4) .
All percutaneous cholecystostomies were performed in the vascular suite of the radiology department using real-time ultrasonography ; a11 patients received periprocedural broad-spectrum antibiotics. The access route was ultrasonica11y determined, and was preferably via the transhepatic route. Atrophine was not routinely 심 A used in these patients. The skin was anesthetized, and a scalpel blade was used to open this skin and subcutaneous tissue. Under ultrasonogrphic guidance, an 18-guage Seldinger needle was advanced percutaneously through the liver into the gallbladder, access to which was confirmed by the aspiration of bile. A O.038-inch guide wire (Sooho, Seoul, Korea) was placed through the needle into the gallbladder ; the needle 44 was removed and access dilated to 7-or 8-F using an Accustick set (Meditech, Watertown, Mass) for placement of a 7-F locking gallbladder catheter (Meditech /Boston Scientific, Watertown, Mass) or an 8.5-F drainage catheter (Cook, Bloomington, Ind.), which was sutured to the skin. For culture and sensitivity, a bile sample was obtained ; bile was drained as completely as possible from the GB, but so that the ga11bladder was not overmanipulated, catheter irrigation was not performed on the initial puncture. To assess catheter position, contrast leakage, cystic duct patency, and stone size and position, an antegrade cholecystogram was usua11y obtained 7 days after catheter insertion ; a sma11 amount of ionic contrast medium diluted to a concentration of 150 mgI/ml was added. The catheter was placed on gravity drainage, f1ushed daily with lOml of saline to avoid occlusion and maintained in place for at least 2 weeks to permit a fibrous tract to form . In one patient with a large right subphrenic abscess, another pigtail catheter was placed in the abscess (Fig. 1) . In patients with acalculous cholecystitis, cholecystostomy catheters were clamped, and the patients were observed for at least a day prior to removal ofthe tube.
A positive response to PC was defined as resolution of the right upper quadrant pain and tenderness, reduction in temperature to less than 37.5 0 C , and reduction in WBC to less than 1l,000 /mm 3 within 72 hr of the procedure. For the evaluation of technical problems and complications of emergency cholecystostomy, we retrospectively reviewed the patients' charts. Data analysed included the procedure, catheter type and size, method of catheter insertion, and associated complications. The number of days of drainage prior to catheter removal or cholecystectomy, and patient outcome, were reviewed. Patients whose catheters were removed were contacted by telephone and asked about the recurrence of symptoms.
Results
PC performed on an emergency basis for patients with suspected subacute GB perforation was technica11y successful in a11 patients ; a11 were treated with a combination of catheter drainage, antibiotics, and supportive measures. No patients showed major complications related to the procedure. Eight of ten (80 %) in whom the procedure was successful responded within 72 hrs; the other two (20 %) failed to respond . One of these had calculous cholecystitis and next day underment, did not require reinsertion.
Bile cultures were positive in seven patients ; Escherichia coli in five, Acinebacter Baumannii in one, and Kelebsiella in one. In order to assess catheter position and leakage, fl이low-up catheter cholangiograms and ultrasonograms were usua11y obtained one to four weeks after procedure. When each patient had recovered from GB infection and leakage, and fo11ow-up cholangiogram showed no further contrast leakage, cholecystostomy catheters were clamped and the patients were observed for at least one day prior to re moval ofthe tube. Fo11owing the improvement of clini cal symptoms and signs, a variety of treatment measures-including cholecystectomy, discontinuation of drainage, or long term drainage-were discussed with a11 nine patients. Because ofthe possible risk of recurrence of acute cholecystitis, however, cholecystectomy was recommended in a11 cases . Five of the nine underwent the procedure after improvement of their clinical symptoms, but four declined. Because he had ga11stones and was not considered to be a suitable candidate for cholecystectomy, due to advanced age and a cardiac problem, one patient was discharged with cholecystostomy catheters in place. After three months' fo11ow-up , during which time these were not removed, he was well. In one patient with acalculous cholecystitis, the injection of contrast material into the tube and track four weeks after the procedure confirmed the patency of cystic duct as we11 as track maturity, and the catheter was removed . During six months' fo11ow-up , no further episodes of cholecystitis occurred in this patient. In a patient with calculous cholecystitis, the ga11stone was dealt with after successful GB drainage by choledochoscopy, and the cath eter was then removed . At fo11ow-up 20 months later, she was well. In the patient who showed delayed response seven days after the procedure, the catheter was removed 30 days after the bile leak ; during the ensuing 40 months, he remained asymptomatic. Discussion went emergency cholecystectomy due to worsening GB perforation is a grave complication of acute peritonitis and failure to affect the septic course. In cholecystitis, and in elderly patients, the incidence of this patient, a necrotic perforation was found during morbidity and mortality is high (1 -5, 14 -15). It occholecystectomy in the fundus ofthe GB, and a GB wall curs more frequently in patients with a pre-existing defect revealed on CT corresponded to the site of persystemic disease such as diabetes mellitus or in those foration (Fig. 1) . The other patient showed delayed rewith acalculous cholecystitis, in whom the incidence sponse due to overwhelming sepsis after drainage of a approaches 40 % (2) , and the mortality rate may be as coexistent liver abscess seven days after the prohigh as 60 %. According to the classification proposed cedure . A patient experienced catheter dislodgment by Niemeier (4), gallbladder perforation can be either four days after the procedure but because clinical (a) an acute event, during which free bile enters the symptoms and signs had shown remarkable improveperitoneal cavity and generalized peritonitis results; 45 (b) a subacute process with formation of a periprocedure-related deaths or no major complications, cholecystic abscess; or (c) a chronic problem with and this indicates the safety ofthis procedure. Second, internal or external fistulization. Localized perforation we achieved 100% technical success in GB cathetewith pericholecystic abscess formation, similar to the rization, which in all cases was achieved on the first findings in our cases, is the most common type of perpass with the use of real-time US guidance. Third, our foration (4) ; CT scanning showed that most of our cases data establish the clinical effectiveness of PC for the fell into the second category, subacute perforation. treatment of GB perforation accompanied by perichoWhere there is GB perforation, a favorable outcome lecystic abscess formation. PC was therapeutically depends on prompt surgical intervention. It is, howbeneficial in nine of ten cases including one in which ever, difficu1t to distinguish clinically between paresponse was delayed. One patient required cholecystients with GB perforation and those with uncomtectomy after PC failed to affect the septiccourse; a plicated acute cholecystitis, since the symptoms are gangrenous perforation of the fundus of the GB was similar (16, 17) . Although nonspecific, the reported US found during surgery in this patient. Response to PC findings of GB perforation are complex echogenic clearly depends not only on the patient's overall medipericholecystic fluid collection, thickened hypoechoic cal condition but also on the timing of intervention, beedematous GB wall, and cholelithiasis (16) . These signs cause percutaneous cholecystostomy in a septic patient are, however, nonspecific. Chau et al. (18) described may be performed too late. This patient had suffered the ultrasonic " hole sign" as bearing a striking resemfrom severe right upper quadrant pain since ten days blance to a defect in a perforated balloon, and this may before the procedure and on the day of surgery showed be the only sign which allows preoperative diagnosis several signs of peritonitis and sepsis. We considered, ofperforation by US. Kim et al. (16) showed that for the therefore, that was too late. depiction of GB wall defect, CT was better than US, and
After clinical symptoms improved, five of the eight that in pericholecystic fluid, it might be difficult, using patients with positiv cholecystitis and pericholecystic abscess formation who received immediate benefit from PC, cholecystostomy might be the only therapy required. To determine whether PC may be used as a definitive front-line therapy in cases of acute acalculous cholecystitis with perforation, further studies are needed.
In summary, PC was safe and very effective for the decompression of bile and preventing continued leakage, and was a potentially lifesaving option in patients with gallbladder perforation and pericholecystic abscess.
